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( 54 ) PNEUMATIC CUSHION TIRE FOR INDUSTRIAL VEHICLE AND MANUFACTURE OF CUSHION TIRE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of idle rotation by enhancing the resistance against rim slip, longitudinal 
and crosswise rigidity, and ensuring that bead wires installed in a base part have good resistance against the rim slip. 
SOLUTION: A base rubber is composed of natural rubber, SBR containing 20-50 WAV% stylcne, phenol resin in an amount of 
5-15% (PHR) of the total content of natural rubber and SBR, and hexamethylene-tetramine as a hardening agent for phenol resin, 
wherein the ratio by weight of SBR to natural rubber ranges from 2:8 to 7:3. The JISA sprung hardness of the base rubber (JISK 
6301-1975) should be over 85 while the modulus of elasticity at the 100% elongation be 5-12MPa, wherein the tread rubber 
consists of natural rubber and SBR, and the JIS-A spring hardness of the tread part (JISK 630 1 - 1 975) ranges from 50 to 65, and 
the modulus of tensile elasticity at 1 00% elongation is between 3 and 7MPa, and a plurality of bead wires wound round in the 
circumferential direction arc installed in the base part. 
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* NOTICHS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reilect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the pneumatic form cushion tire both for an industrial vehicle which consists of an one tread section - base section 
tire base, composition of the base rubber which forms the aforementioned base section Natural rubber and a styrene content as a 
part for polymer 20 - 50 W/W% of SBR, It is blended in the range from which the weight ratio of Above SHR and the 
aforementioned natural rubber is set to 2:8-7:3 to the total amount of the aforementioned natural rubber and SBR, including the 
hexamethylenetetramme as a curing agent of 5 - 1 5% (PI IR) of phenol resin, and phenol resin. The JIS-A spring formula 
hardness (JIS-K6301 ) of this base rubber is 85 or more. And the pneumatic form cushion tire both for an industrial vehicle which 
the tension elastic modulus at the time of 100% extension is 5-12MPa, and is characterized by building two or more bead w r ires 
which it comes to wind along with a hoop direction in the aforementioned base section. 

[Claim 2] Composition of the tread rubber which forms the tread section of the aforementioned tire base It consists of natural 
rubber and SBR as a part for polymer, the content for styrene under above SBR is 5 - 20 W/W%, and the weight ratios of the 
aforementioned natural rubber and Above SBR are 20: 1 -1 : 1 . further as a reinforcing agent 1 -20PI IR combination of the white 
carbon is carried out. further as carbon black The high structure-type of 10-50PI IR and a HAF class for the high structure-type of 
a FEF class 10-50PI IR, The pneumatic form cushion tire according to claim 1 both for an industrial vehicle which comes to carry 
out use combination combining two kinds of ****** above, and is characterized by for the JIS-A hardness of this tread rubber 
being 50-65, and the tension elastic modulus at the time of 100% extension being 3-7MPa. 

[Claim 3] Between the tread section of the aforementioned tire base, and the base section, as a pars intermedia rubber layer The 
medium-rise section which consists of natural rubber, and SBR and BR as a part for polymer is made to intervene, this interlayer's 
JIS-A hardness by 40-55 [ natural rubber independence, natural rubber and SBR, natural rubber and BR, or ] And the pneumatic 
form cushion tire given in the claims 1 and 2 characterized by hardness being smaller than tread rubber, and the tension elastic 
modulus at the time of 100% extension being 2-6MPa both for an industrial vehicle. 

[Claim 4] Where a regular rim is equipped, while the aforementioned tire base sets the radius of curvature R of a tread side to 
100mm - 600mm in a **** cross section including a tire shaft The pneumatic form cushion tire given in the claims 1,2, and 3 
which incline to a tread side at the angle theta of 40 degrees - 1 00 degrees to the tire equator, and prepare the slot of frog plurality 
for the sense from the tire equator before the edge of a tread, and are characterized by the bird clapper both for an industrial 
vehicle. 

[Claim 5] The pneumatic form cushion tire given in the claims 1,2,3, and 4 characterized by preparing two rib slots and forming 
a pattern on the tire equator of the tread side of the aforementioned tire base so that it may become the configuration of heights on 
the equator both for an industrial vehicle. 

[Claim 6] The aforementioned tire base is a pneumatic form cushion tire given in the claims 1 , 2, 3, 4, and 5 characterized by 
setting the vertical load rate to 60 kgf(s)/mm - 200 kgf/mm both for an industrial vehicle. 

[Claim 7] In manufacturing the pneumatic form cushion tire both for an industrial vehicle which builds tw r o or more bead wires 
which consist of an one section [ the aforementioned tread section - the base section ] tire base, and it comes to wind along with a 
hoop direction in the aforementioned base section Where the outer diameter of the forming drum which can expand and contract 
an outer diameter is reduced, sheet-like base rubber is wound around the periphery of this forming drum at a multilayer. Nothing 
1 st / base rubber layer and nothing ], Sheathing of two or more bead wires beforehand wound around the predetermined path is 
carried out to the base rubber layer of the above 1 st. The base rubber layer of the above 1 st is stuck to the aforementioned bead 
wires by expanding the outer diameter of the aforementioned forming drum. Wind sheet-like base rubber around the base rubber 
layer of the above 1 st in piles at a multilayer, and the 2nd base rubber layer is formed. The tread section, or the medium-rise 
section and the tread section is formed in the 2nd base rubber layer in piles, this — [ whether the outer diameter of the 
aforementioned forming drum is made to reduce, and the base rubber layer and the aforementioned forming drum of the above 1st 
are separated, and ] Or after forming the base rubber layer of the above 2nd, making the outer diameter of the aforementioned 
forming drum reduce and separating the base rubber layer and the aforementioned forming drum of the above 1 st, The 
manufacture method of the pneumatic form cushion tire given in the claims 1 , 2, 3, 4, 5, and 6 characterized by forming the 
aforementioned tread section, or the medium-rise section and the tread section in the base rubber layer of the above 2nd in piles 
both for an industrial vehicle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of of the pneumatic form cushion tire both for an 
industrial vehicle and the pneumatic form cushion tire both for an industrial vehicle for the fork lift trucks it mainly runs using a 
de-battery. 
[0002] 

[Description of the Prior Art] The structure of the pneumatic form cushion tire both for an industrial vehicle (only henceforth a 
tire) with which the former, for example, a fork lift truck etc., is equipped is the structure shown in drawing 8 . 
[I >003] It was the structure which reinforced the side with the side reinforcing materials 105 which the tire 100 of drawing 8 
carried out the laminating of base rubber 101 and the tread rubber 102, and unified steel bead wires 103 and a steel carcass 104, 
and was structure similar to the usual pneumatic tire, and, generally base height was about 45% at 20% of the height of the whole 
tire, and 50%. Moreover, depending on the case, medium-rise rubber might be inserted between tread rubber and base rubber. 
[0004] With this type of tire 100, a carcass has also contributed to vertical rigidity, a rim-proof slip performance is supported by 
bead wires 103, vertical rigidity is pulled with the hardness of base rubber, and it pulls with an elastic modulus and the hardness 
of tread rubber, is based on an clastic modulus, and it is [ horizontal rigidity is pulled with the hardness of a carcass and base 
rubber, is pulled with an elastic modulus and the hardness of tread rubber, and ] based on an elastic modulus. 
[< )( K »5] As for the base rubber about these length rigidity and horizontal rigidity, the compound of natural rubber and SBR w as 
used only for natural rubber as polymer, and JIS-A spring formula hardness was 70 to about 75. Moreover, 23.5%, when 
blending SBR, when 30% or less was usual and w as generally an emulsion-polymerization article, when the amount of styrene 
was a solution polymerization article, it was common [ 28% or less of the amount ] Moreover, in tread pattern, in order to secure 
the grip force of the vehicles under run, it had become usually to make it a lug pattern. Moreover, as composition of tread rubber, 
it had become by combination combination to usual diene system rubber, such as natural rubber and SBR, and the carbon black of 
a general hard system. 
[0006] 

[Problcm(s) to be Solved by the Invention] Since the tire of the type shown in a Prior art had secured rim-proof slip nature by the 
bolting force of bead wires, although it was hard to generate rim slip nature, i.e., idling, since bead wires were arranged near the 
side, bead wires might be exposed by contact in the nm section etc. Moreover, this tire has complicated structure and becomes 
cost quantity. Moreover, rectilinear-propagation stability was a little missing, although there was grip force of enough with a road 
surface, it rolled and there was a fault that resistance was a little strong and a little inferior to the ease of cutting of the handle it is 
[ a handle ] capable of small sharp turns, i.e., steering nature, during a run. Moreover, about tread rubber, there was a fault of 
being easy to generate the rubber chip on the front face of a tire under run, i.e., a chipping. 

[0007] this invention aims at offering the manufacture method of the pneumatic form cushion tire both for an industrial vehicle 
which can cancel un-arranging in the above conventional tires, and the suitable pneumatic form cushion tire both for an industrial 
vehicle for the manufacture. 
[0008] 

[The means for solving invention] In the pneumatic form cushion tire both for an industrial vehicle which consists of an one tread 
section - base section tire base, composition of the base rubber which forms the aforementioned base section Natural rubber and a 
styrene content as a part for polymer 20 - 50 WAV% of SBR, It is blended in the range from which the weight ratio of Above SBR 
and the aforementioned natural rubber is set to 2:8-7:3 to the total amount of the aforementioned natural rubber and SBR, 
including the hexamethylenetetramine as a curing agent of 5 - 15% (PIIR) of phenol resin, and phenol resin. The JIS-A spring 
formula hardness (JIS-K6301) of this base rubber is 85 or more. And the tension elastic modulus at the time of 100% extension is 
5-1 2MPa, and it is the pneumatic form cushion tire both for an industrial vehicle which built two or more bead wires which it 
comes to wind along with a hoop direction in the aforementioned base section. Composition of the tread rubber which forms the 
tread section of the aforementioned tire base consists of natural rubber and SBR as a part for polymer. The content for styrene 
under above SBR is 20W [ 5-]/W%, and the weight ratios of the aforementioned natural rubber and Above SBR are 20: 1 -1 : 1 . 
further as a reinforcing agent 1 -20PHR combination of the white carbon is carried out. further as carbon black The high 
structure-type of 10-50PHR and a I IAF class for the high structure-type of a FHF class 10-50PHR, It comes to carry out use 
combination combining two kinds 0 f ****** above, and the JIS-A hardness of this tread rubber is 50-65, and the tension elastic 
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modulus at the time ofl()0% extension sets to 3-7MPa. in addition -- therefore, it is the range which does not affect rubber 
physical properties greatly as carbon black, and carbon black, such as other hard systems, can be added 
[0009] The interlayer who consists of natural rubber, and SBR and BR as a part for polymer as medium-rise rubber of pars 
intermedia is made to intervene between the tread section of the aforementioned tire base, and the base section, this interlayer's 
J1S-A hardness is 40-55, hardness is smaller than tread rubber, and tension **** at the time of 100% extension sets to 2-6MPa. 
natural rubber independence, natural rubber and SBR, natural rubber and BR, or ) 

[0u 10] Where a regular rim is equipped, while the aforementioned tire base sets the radius of curvature R of a tread side to 
100mm - 600mm in a **** cross section including a tire shaft It inclines to a tread side at the angle theta of 40 degrees - 100 
degrees to the tire equator And it comes to prepare the sense the slot of frog plurality from the tire equator before the edge of a 
tread. On the tire equator of the tread side of the aforementioned tire base, prepare two rib slots, it comes to form a pattern, and 
the vertical load rate as the tire of the aforementioned tire base sets up with 60 kgf(s)/mm - 200 kgf/mm so that it may become the 
configuration of a lobe, i.e.. heights, on the equator. 

[001 1 ] Furthermore, the manufacture method of the pneumatic form cushion tire both for an industrial vehicle In manufacturing 
the pneumatic form cushion tire both for an industrial vehicle which builds two or more bead wires which consisted of an one 
tread section - base section tire base, and were wound along with the hoop direction in the aforementioned base section Where the 
outer diameter of the forming drum which can expand and contract an outer diameter is reduced, sheet-like base rubber is wound 
around the periphery of this forming drum at a multilayer. Nothing [ 1st / base rubber layer and nothing J, Sheathing of two or 
more bead wires beforehand w ound around the predetermined path is carried out to the base rubber layer of the above 1 st The 
base rubber layer of the above 1st is stuck to the aforementioned bead wires by expanding the outer diameter of the 
aforementioned forming drum. Wind sheet-like base rubber around the base rubber layer of the above 1st in piles at a multilayer, 
and the 2nd base rubber layer is formed. The tread section, or the medium-rise section and the tread section is formed in the 2nd 
base rubber layer in piles, this — [ whether the outer diameter of the aforementioned forming drum is made to reduce, and the base 
rubber layer and the aforementioned forming drum of the above 1st are separated, and ] Or after forming the base rubber layer of 
the above 2nd, making the outer diameter of the aforementioned forming drum reduce and separating the base rubber layer and 
the aforementioned forming drum of the above 1 st, the aforementioned tread section, or the medium-rise section and the tread 
section is formed in the base rubber layer of the above 2nd in piles. 
[0O12] 

[Function] In the pneumatic form cushion tire according to claim 1 to 6 both for an industrial vehicle which becomes the 
above-mentioned composition Natural rubber and a styrenc content composition of the base rubber which forms the base section 
20 - 50 WAV% of SBR, It is blended in the range from which the weight ratio of Above SBR and the aforementioned natural 
nibber is set to 2:8-7:3 to the total amount of the aforementioned natural rubber and SBR, including the hexamethylenetetramine 
as a curing agent of 5 - 1 5% (PHR) of phenol resin, and phenol resin. According to this composition, it is easy to set the tension 
elastic modulus at the time of 100% of extension to 5-1 2MPa for the JIS-A spring formula hardness ( JIS-K6301) of base rubber 
or more by 85 

[00 13] By setting the tension elastic modulus at the time of 100% of extension to 5-12MPa or more by 85, a rim-proof slip 
performance, vertical rigidity, and horizontal rigidity improve the JIS-A spring formula hardness of the base section. And since 
the bead wires built in the base section ensure a rim-proof slip performance, generating of idling is prevented certainly. 
[0014] Here, composition of base rubber is explained in detail. Natural rubber and SBR serve as [ 20% - 70% of] a main 
polymer component, and both compounding ratio ( weight ratio ) has the desirable rate of the range used as SBR:natural rubber 
=2 8-7:3, i.e., SBR, and SBR in the total amount of natural rubber. If the rate of SBR is less than 20%, it will become difficult to 
make JIS-A spring formula hardness of base rubber or more into 85. the coiling-round force to the roll at the time of plasticizing, 
if the rate of SBR exceeds 70%, although it is alike, and it follows and JIS-A spring formula hardness also improves in which the 
rate of SBR enlarges on the other hand - falling -- BAGINGU etc. - starting - being easy — sheet appearance is carried out to 
plasticization with a roll, and work etc. becomes difficult Therefore, it can be said that the above-mentioned compounding ratio is 
suitable. 

[0015] When the styrene content of SBR is less than 20%, the reinforcement capacity by styrenc is not fully demonstrated If the 
content of the styrene in SBR exceeds 50%, although it becomes a resin closely and is enough for it in respect of hardness, a 
compression set gets w^orse and it stops moreover, being suitable for the use to a tire. Therefore, 20 - 50 WAV% of the styrene 
content in SBR is suitable. In addition, in this invention, both emulsion polymerization and solution polymerization can use SBR. 
Moreover, since it softens with the heat accompanying rubber kneading, the styrene unit in SBR does not have kneading operation 
with a bird clapper difficult 

[0016] A compression set, l e., a residual strain, becomes large, and phenol resin does not have it as base rubber of a tire, if it is 
difficult to make JIS-A spring formula hardness of base rubber or more into 85 in the compounding ratio which is less than 5% 
(PIIR) to the total amount of natural rubber and SBR and it exceeds 15% (PUR). [ desirable ) Therefore, 5% ( PI IR) - 15% (PHR) 
of the compounding ratio of phenol resin is desirable to the total amount of natural rubber and SBR. Phenol resin does not have 
softening with the heat accompanying rubber kneading like styrene, and since it becomes liquefied, a bird clapper does not have 
kneading operation difficult In addition, if the hardness of base rubber and the balance of a compression set arc taken into 
consideration, 7% (PHR) - 1 2% ( PHR) of the compounding ratio of phenol resin is suitable to the total amount of natural rubber 
and SBR. Moreover, the denaturation of phenol resin can adopt well-known denaturation processing articles, such as cashew 
denaturation and oil denaturation. 
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[0017 ] Since the increase in hardness is seldom expectable even if it has a bird clapper as the hardness of base rubber is 
insufficient if a hexamethylenetetramine is not filled to about 10% to phenol resin, and it exceeds about 10%, about 10% is 
suitable. In addition, it does not interfere with composition of base rubber including the well-known medicine for rubber, add-in 
material, and additives, such as vulcanizing agent oil of carbon black, white carbon, an antioxidant, a zinc white, stearin acid, a 
calcium carbonate, sulfur, and others, besides an above-mentioned component. 

|0t ) 1 8] About composition of tread rubber, it consists of natural rubber and SBR as a part for polymer. The content for styrene 
under above SBR is 20 W [ 5-J/W%, and the weight ratios of the aforementioned natural rubber and Above SBR are 20: 1 - 1 : 1 . 
further as a bulking agent As carbon black which carries out 1-20 PUR combination and uses white carbon further The high 
structure-type of 1 0-50PHR and a I IAF class for the high structure-type of a FEF class 1 0-50PHR, It is easy to say that it comes 
to blend combining two kinds 0 f ******, and to set the tension elastic modulus at the time of 50 - 65,100% extension to 3-7MPa 
for JIS-A hardness from this, in addition - therefore, it is the range which does not affect rubber physical properties greatly as 
carbon black, and carbon black, for example, N339 class, such as other hard systems, a I IAF low specific-surface-area article, 
etc. can be added The content for styrene rolls from this by 20W [ 5-]AV% of SBR and the carbon black of a HAF class the high 
structure-type of a FKF class and high structure-type making combination low febnlity, therefore suppressing generation of heat 
of a tire, and resistance is made small. 

[0( 1 1 9] As tread rubber, although natural rubber and SBR are combination typical about this kind of tire, and the endurance of 
rubber chips, such as a chipping and cutting, is excellent in SBR compared with BR, it rolls and there is a fault that resistance is a 
little strong. BR rolls and resistance is small Although it is generally 20 - 25 WAV%, the amount of styrene in SBR rolls, can 
make resistance small, thereby, mostly, can roll with endurance and can be mostly compatible [ maintaining a chipping and the 
endurance of cutting to a satisfactory grade by low ering the amount and considering as 5 - 20 WAV%, J in both of resistance. In 
addition, if a styrene content becomes 5% or less, the endurance of rubber chips, such as a chipping and cutting, will get worse, if 
20% is exceeded, it will roll, and resistance becomes large and is not desirable. 

[0020] Moreover, the febrihty of a compound is stopped, improving abrasion resistance and partial w r ear-proof nature by 
blending the high structure- article of a FIAF class, and the high structure- article of a FEF class at a rate shown by the claim also 
about the carbon black as a rubber reinforcing agent under tread rubber composition. This low febrihty is based on 
large-drop-izing of an aggregate and the development of a primary structure which the carbon black of this class has. Moreover, 
as the still more nearly same reinforcing agent as this, by blending white carbon, the modulus of rubber physical properties can be 
made small and chipping-proof nature and cutting nature can be raised more. As an addition, it is 1-20PI IR, and since abrasion 
resistance will fall if a chipping and the prevention effect of cutting will become small if set to 1 or less PliR, and 20PI IR is 
exceeded, it is not desirable. In addition, it does not interfere about composition of tread rubber including the well-known 
medicine for rubber, add-in material, and additives, such as a vulcanizing agent of an antioxidant, a zinc white, stearin acid, a 
calcium carbonate, sulfur, and others, besides an above-mentioned component like the case of base rubber. 
[< H )2 1 ] By inserting the medium-rise rubber whose tension elastic modulus at the time of 1 00% extension it is hardness 40-55 as 
medium-rise rubber, and hardness is smaller than tread rubber, and is 2-6MPa between the tread section and the base section, the 
vertical vibration at the time of a run can be absorbed further, and it can improve. As composition of mcdium-nsc rubber, more 
easily than this, it has become as polymer by natural rubber, SBR and BR, or natural rubber and BR, and hardness 40-55 and the 
tension elastic modulus at the time of 100% extension can be set as 2-6MPa, and further, since this combination of febnlity is also 
small, generation of heat of the tire under run can also be suppressed. [ natural rubber, SBR, ] In addition. SBR to be used has an 
as much as possible good low exoergic type thing. 

[()( >22] If various tire rigidity will become small if hardness is tension elastic-modulus 2-6MPa at the time of 40 - 55,100% 
extension in physical properties, and it is required for hardness to be lower than tread rubber and hardness and the tension elastic 
modulus at the time of 1 00% extension are smaller than this range, and it becomes larger than this range, the absorptivity of 
vertical vibration will fall and a degree of comfort will become bad. 

[( )( >23 ] Moreover, where a regular rim is equipped, while the aforementioned tire base sets the radius of curvature R of a tread 
side to 100mm - 600mm in a **** cross section including a tire shaft also with the rectilinear-propagation stability and steering 
nature under run further As showTi in a tread side at drawing 2 , it inclines at the angle theta of 40 degrees - 100 degrees to the tire 
equator. It comes to prepare the sense the slot of frog plurality to from the tire equator before the edge of a tread. It is sharply 
improvable by having prepared two rib patterns on the tire equator of the tread side of a tire base, so that it might be shown in the 
center of drawing 1 and drawing 2 , and it might become heights on the equator, and having set the vertical load rate of a tire base 
to 60 to 200 kgf/mm. 

[0024] In the **** cross section which includes a tire shaft where a regular rim is equipped with a tire base the radius of 
curvature R of a tread side by 1 00mm - 600mm To the tire equator, are 40 degrees - 1 00 degrees in angle theta, and the sense by 
preparing the slot of frog plurality from the tire equator before the edge of a tread The rectilinear-propagation stability at the time 
of the grip force and a run can be improved by preparing two rib slots and forming a pattern so that it may become the 
configuration of a lobe, i.e., heights, on the tire equator further, as shown in drawing 1 and drawing 2 , maintaining the grip force 
of a tire enough. 

[0025 J If it will become a flat too much if it is made larger about the radius of curvature R of a tread side than 600mm, and is hard 
to secure rectilinear-propagation stability and steering nature and becomes smaller than 100mm, a tread side will turn into a 
convex too much, a crawler bearing area will become small too much, and wear will become early. If it becomes 40 degrees or 
less or 100 degrees or more also about the angle theta of a tread pattern, the fall of the grip force will be imitated and it will 
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become ******. 

[0026] 60 kgf/mm - 200 kgf/mm is required for the vertical load rate of a tire base, the physical properties of the effect of 
prevention of vertical vibration, the vertical rigidity as a moderate tire performance and a tread pattern, radius of curv ature R, 
tread rubber, medium-rise rubber, and base rubber are also added by this, and it can demonstrate various tire rigidity, the grip 
force, steering nature, and rectilinear-propagation stability. If it becomes smaller than 60 kgf(s)/mm, tire rigidity will become 
small too much, if 20(1 kgf/mm is exceeded, tire rigidity will be too high and a degree of comfort will become bad. It is the range 
of 70 kgf(s)/mm - 170 kgf/mm preferably. 

|( >027] TB% which TH to the height TH of the base section shown in drawing 1 , i.e., the height of the whole tire, carries out 
comparatively has 20% - 60% of the whole desirable range. It is because various kinds of performances required of a tire as this 
being this range become good. If a concrete example is given and base section height TB% will be less than 20%, the horizontal 
rigidity of a tire will fall and the partial wear of the tread section will also tend to become large. Moreover, there is also a 
possibility that bead wires and base rubber may exfoliate, with long-term use. There is no merit which it is [ of partial wear 
necessarily not being canceled, even if it raises / which the in-everv-direction rigidity to which a tire becomes easy to generate 
heat since tread rubber will decrease relatively on the other hand, if base section height TB% exceeds 60% becomes large too 
much, and the burden to the body (the base of a set) increases / horizontal rigidity above to some extent ] reasonable, and enlarges 
base section height 60%. Therefore, 30% - 50% of range has [ base section height TB% ] 20% - 60% of desirable especially 
desirable range. 

[( >028] Moreover, TM% which TM to the height TI I when preparing medium-rise rubber, i e., the height of the whole tire, carries 
out comparatively has 20 - 4( >% of desirable range. If less than 20%, cushioning properties will be spoiled, and if 40% is 
exceeded, the rigidity of a tire will fall. Especially a desirable thing is 25 - 35% of range. 

[0029] TT% which IT to the height TH of a tread rubber layer, i.e., the height of the whole tire, carries out comparatively has 20 
- 80% of desirable range. A tread rubber layer becomes thin too much, if less than 20%, it will roll and resistance will also 
become large, and it becomes easy to generate partial wear, and various tire performances fall. If 80% is exceeded, a base rubber 
layer will become 20% or less, the horizontal rigidity of a tire falls too, and the partial wear of the tread section also tends to 
become large, and the burden to the base starts too much with long-term use, and there is also a possibility that bead wires and 
base rubber may exfoliate. Especially a desirable thing is 30 - 70% of range, and is 40 - 60% of range still more preferably. 
[0030] Next, the manufacture method of the pneumatic form cushion tire according to claim 7 both for an industrial vehicle is 
explained. In operation of this manufacture method, the forming drum which can expand and contract an outer diameter is used, 
the periphery quadnsected as this forming drum was shown in drawing 5 — the support allotted to the inner circumference side in 
the member 91 - a member 92 - holding - each support -- the forming drum 90 of the structure where the member 92 was 
supported by the core part material 93 possible [ both-way movement to radial / of the core part material 93 ] is illustrated 
moreover, a support -- a member 92 — a periphery — as a drive for earn ing out the both-way drive of the member 91 , a 
pneumatic cylinder, an oil hydraulic cylinder, and electromotive ** are illustrated 

[t K)3 1 ] Hereafter, if it explains with reference to drawing 3 , where the outer diameter of the forming drum 90 is reduced first 
(refer to drawing 5 (an, outside the forming drum 90, on the periphery material 91 , sheet-like base rubber will be wound along 
with a hoop direction, and the 1 st base rubber layer 81 will be formed ( drawing 3 ** ). Next, sheathing of two or more bead wires 
82 beforehand wound around the predetermined path is carried out to the 1 st base rubber layer 81 . At this time, the opening is 
held between the 1 st base rubber layer 8 1 and bead wires 82 ( drawing 3 **). 

[0032] In addition, as bead wires 82, an intertwisting ****** thing etc. is arbitration about one thing made from steel wire, and 
two or more steel wire. Moreover, the number of bead wires is not limited to two illustrate to drawing 3 and drawing 4 . 
Moreover, what is necessary is for covering, wrapping, etc. to perform bead wires in various fiber code layers, a mesh, etc., and 
just to correspond according to the operating condition of a tire etc. suitably, as shown, for example in a 
Japanese-Patent-Application-No. 8-24322 pneumatic form cushion tire. 

[( )()33 ] Next, the 1 st base rubber layer 8 1 is stuck to bead wires 82 by expanding the outer diameter of the forming drum 90 ( 
drawing 3 **). Under the present circumstances, as shown in drawing 4 , bead wires 82 are made into the state where it was 
halfway laid under the 1 st base rubber layer 8 1 . 

[0034] Then, base rubber is wound around the 1 st base rubber layer 81 in piles, and the 2nd base rubber layer 83 is formed ( 
drawing 3 **, drawing 4 ). At this time, as shown in drawing 4 , the 2nd base rubber layer 83 is twisted, according to the force, 
passes the side of bead wires 82 and advances into the 1st base rubber layer 81 side. Therefore, although very slight space 
remains in the circumference of bead wires 82, the 1 st base rubber layer 81 and the 2nd base rubber layer 83 will be in an 
adhesion state substantially. 

[0035] Furthermore, w r hen forming the tread section 84 in the 2nd base rubber layer 83 in piles or ( drawing 3 **) preparing the 
medium-rise section, after winding similarly here and preparing, the tread section 84 is wound. Then, the outer diameter of the 
forming drum 90 is made to reduce, outside the 1 st base rubber layer 81 and the forming drum 90, the periphery material 9 1 is 
separated and an intermediate product 85 is removed from the forming drum 90 ( drawing 3 **). In addition, after winding of the 
2nd base rubber layer, outside the 1st base rubber layer 81 and the forming drum 90, after separating the periphery material 91 
and preparing the tread section 84 or the medium-rise section, it is also possible to wind the tread section 84. 
[0036] If this intermediate product 85 is inserted into a golden form and carries out press cure by hot press, the pneumatic form 
cushion tire both for an industrial vehicle will be completed. In addition, since press cure is the same in the conventional 
technology, detailed explanation is omitted. 
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[0037] 

[Hxamplc] Next, the example of this invention is explained. 

1 . Various kinds of experiments were eonducted about the relation besides a tension elastic modulus at the time of the hardness to 
composition of base rubber, composition of related base rubber besides the tension elastic modulus at the time of 100% 
extension, hardness, and 100% extension. These results are explained. In addition, unless it refuses, especially when the following 
experimental results etc. show the numeric value of hardness, it is JIS-A spring formula hardness ( JIS-K6301 ). It is based also on 
the numeric value JISK6301 besides a tension elastic modulus at the time of 100% extension. 
( 1) Relation between the amount of phenol resin, and rubber hardness [0038] 
I Table 1 ] 
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[0039] In Table 1 , other components are PI IR(s) W/W% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, for an emulsion polymerization and phenol resin, 30% cashew denaturation phenol resin and a 
hexamethylcnctetramine are [ the styrene content of SBR 1 500 ] the amount use of 1 0% of phenol resin at 23 . 5 WAV%. For a 
compression set, as for 70 degree-Cx 22-hour test condition and a hardness test, the modulus of elasticity in tension at the time of 
spring hardness JIS-A (both apply to JIS-K6301) and 100% extension is [ kneading of 6 inch TESUTORO-RU hand mixing and 
the vulcanization conditions of a test piece ] also 1 50 degrees-C x 30 minutes of tensile test relations by JIS-K630 1 , and others 
are 1 50 degree-Cx 60 minutes. 

[0040] The hardness of rubber increased by addition of phenol resin, and it became ****** 85 at 5% (PHR). Moreover, the 
tension elastic modulus at the time of 100% extension was set to 5.0MPa, When the addition of phenol resin was furthermore 
increased, the tension elastic modulus at the time of 1 00% extension became large, and the compression set became 39% at 1 7% 
( PHR ), and hardness also exceeded 35%. If a compression set exceeds 35%, a residual strain becomes large too much and is not 
desirable as base rubber of a tire. Therefore, it can be said that 5 to 1 5% (PHR ) of the addition of phenol resin is suitable. 
( 2 ) A relation besides the amount of SBR, rubber hardness, and a tension elastic modulus [0041] 
[Table 2] 
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[0042] In Table 2, other components are PHR(s) WAV% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, for amount of styrene 46 W/W% of an emulsion-polymerization article, and phenol resin, 30% cashew denaturation 
phenol resin and a hexamethylenetetramine are [ SBR ] the amount use of 10% of phenol resin. For a compression set, as for 70 
degree-Cx 22-hour test condition and a hardness test, spring hardness JIS-A (both apply to JIS-K6301 ) and the tension elastic 
modulus at the time of 100%) extension is [ kneading of 6 inch TESUTORO-RU hand mixing and the vulcanization conditions of 
a test piece ] also 1 50 degrees-C x 30 minutes of tensile test relations bv JIS-K630 1 . Others are 1 50 degree-Cx 60 minutes. 
[0043] 
[Table 3] 
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[0044] In Table 3, other components are PHR(s) W/W% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, for amount of styrene 46 W/W% of an emulsion-polymerization article, and phenol resin, 30% cashew denaturation 
phenol resin and a hexamethylenetetramine are [ SBR ] the amount use of 10% of phenol resin For 70 degree-Cx 22-hour test 
condition and a hardness test, spring hardness JIS-A (both apply to JIS-K6301) and the tension elastic modulus at the time of 
100% extension are [ a compression set / 6 inch TESUTORO-RU hand mixing and the vulcanization conditions of kneading of a 
test piece ] 1 50 degrees-C x 30 minutes of tensile test relations by JIS-K630 1 . Others are 1 50 degree-Cx 60 minutes. 
[0045] the Ming kana from Table 2 and Table 3 — like, if the rate of SBR is less than 20%, it will become difficult to make 
hardness of rubber or more into 85 the coiling-round force to the roll at the time of plasticizing, if the rate of SBR exceeds 70% as 
mentioned above, although it is alike, and it follows and the hardness of rubber also improves in which the rate of SBR is 
enlarged on the other hand falling — BAGINGU etc. — starting -- being easy -- sheet appearance is carried out to plasticization 
with a roll, and work etc. becomes difficult Therefore, 20% - 70% of the compounding ratio (weight ratio) of natural rubber and 
SBR has the desirable rate of the range used as SBR: natural rubber =2:8-7:3, i.e., SBR, and SBR in the total amount of natural 
rubber. 

(3) A relation besides the amount of styrene, the rubber hardness, and the tension elastic modulus in SBR [0046] 
[Table 4] 
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[0047] In Tabic 4, other components are PHR(s) WAV% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, for amount of styrene 23.5 W/W% of an emulsion-polymerization article, 46 WAV%, and phenol resin, 30% cashew 
denaturation phenol resin and a hex amethylenetetr amine are [ SBR ] the amount use of 10 WAV% of phenol resin, a compression 
set - for 70 degree-Cx 22 -hour test condition and a hardness test, as for a tensile test relation, spring hardness JIS-A (both apply 
to JISK6301) and the tension elastic modulus at the time of 100% extension are [ 6 inch THSUTORO-RU hand mixing and the 
vulcanization conditions of kneading of a test piece ] also 150 degree-Cx 30 minutes by JIS-K6301 Others are 150 degree-Cx 60 
minutes. 

[0048] From Table 4, it can check that with 23.5 W/W% - 46 WAV/%, then a hardness of 85 or more rubber is obtained in the 
amount of styrene in SBR. Moreover, the tension elastic modulus at the time of 100% extension is also 5 or more MPas. 
Moreover, since a compression set gets worse and it stops being suitable for the use to a tire when the styrene content of SBR is 
less than 20%, the reinforcement capacity by styrene is not fully demonstrated but the content of the styrene in SBR exceeds 50%, 
it can be said that 20 - 50 WAV% of the styrene content in SBR is suitable. 

( 4) A relation besides denaturation, the rubber hardness, and the tension elastic modulus of phenol resin [0049] 
[Table 5] 
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[0050] In Table 5, other components are PITR(s) W/W% [ as opposed to both total amount in natural rubber and SI3R ]. 
Moreover, with an emulsion-polymerization article, SBR1500 is amount of styrene 23.5 WAV%, and a hexamethylenetetramine is 
the amount use of 10% of phenol resin. A compression set is 70 degree-Cx 22-hour test condition, spring hardness JIS-A (both 
apply to JISK6301 ) and the tension elastic modulus of a hardness test at the time of 100% extension are also JIS-K630 1 , and 
kneading is [ the tensile test relation of 6 inch TESUTORO-RU hand mixing and the vulcanization conditions of a test piece ] 150 
degree-Cx 30 minutes. Others are 150 degree-Cx 60 minutes. 

[005 1 ] Although those without denaturation are excellent in the compression set from Table 5, if both hardness and a 
compression set are taken into consideration, it can be said that cashew denaturation is advantageous. 
(5) Other resin [0052] 
[Table 6] 
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[0053] In Table 6, other components are PHR(s) W/W% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, with an emulsion-polymerization article, SBR1500 is amount of styrene 23.5 W/W%, and a hex amethylenetetr amine is 
the amount use of 10% of phenol resin. For 70 degree-Cx 22-hour test condition and a hardness test, spring hardness JIS-A (it 
applies to JISK6301) and kneading is [ a compression set / the tensile test relation of 6 inch TESUTORO-RU hand mixing and 
the vulcanization conditions of a test piece ] 1 50 degree-Cx 30 minutes. Others are 1 50 degree-Cx 60 minutes. 
[0054] It is difficult to obtain 85 or more hardness in melamine resin and cumarone resin. 
(6) The increase in the amount of carbon black [0055] 
[Table 7] 



10 of 17 



11/6/02 6:02 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



N o . 


B 1 


B 2 




50 


50 


SRR1500 


50 


50 


( % it £ ft ) 








H A F 


FKF 




100 


100 


^ f t y > r 


2 


2 




5 


5 


* ft. S5 ih £1 


2 


2 




10 


10 


ft 


2.5 


2.5 




0.8 


0.8 



(BBS) 



78 78 
{%) 22 21 



[0056] In Table 7, other components are PHR(s) WAY% [ as opposed to both total amount in natural rubber and SBR ]. 
Moreover, for amount of styrene 23.5 W/W%, and a compression set, 70 degree-Cx 22-hour test condition and a hardness test are 
[ SBR 1 500 / 6 inch TESUTORO-RU hand mixing and the vulcanization conditions of a test piece of spring hardness JISA (it 
applies to JIS-K6301) and kneading ] 150 degree-Cx 60 minutes in an emulsion-polymerization article. 
[0057] Although it is known that the hardness of rubber will increase by increase in quantity of carbon black, it is difficult to 
obtain 85 or more hardness in combination lacking in phenol resin. Moreover, Mooney viscosity becomes large and, as for 
increase in quantity of carbon black, kneading also becomes difficult. From the above experiment, it can check that composition 
of base rubber is excellent in combination according to claim 1 . 

[0058) 2. Various kinds of experiments were conducted about the relation besides the hardness to composition of tread rubber, 
composition of related tread rubber besides the tension elastic modulus at the time of 100% extension, and hardness. These effects 
are explained. In addition, unless it refuses, especially when the following experimental results etc. show the numeric value of 
hardness, it is JIS-A spring formula hardness (it applies to JIS-K6301), and a tension elastic modulus and other numeric values 
apply to JIS-K6301 . Moreover, it is the cxoergic examination in flexo meter, and is the heat build-up examination of the 
GOODRICH formula flexo Kamishima factory meter, and generation of heat (degree C ) of Table 8 measures the temperature rise 
of the test piece after fixed time, and is vibration frequency 1 SOOr.p.m., 24pound [ of loads ], stroke 5.72mm, 60 degrees-C [ of 
atmosphere ], and test time 30 minutes as conditions. Moreover, the vulcanization conditions of a test piece are 1 50 degrees C, 
and hardness has vulcanized the tensile test relation in 40 minutes bv flexo meter examination for 30 minutes for 60 minutes. 
[0059] 
[Table 8] 
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[00(30] In Table 8, a component besides WAV % [ as opposed to both total amount in natural rubber and SBR ] is PHR. Although 
SBR is a solution polymerization article, an emulsion-polymerization article is sufficient. Kneading is based on Hitachi and an 
interchange mix. In addition, in Table 8, only the example 1 of comparison is an emulsion polymerization SBR. 
[006 1 ] comparison of No.T4 and T5 - within the limits of 20: 1 - 1 : 1 , the ratio of natural rubber and SBR can set hardness as 
50-65, and can set the tension elastic modulus at the time of 100% extension as 3-7MPa By No.Tl-T7, the tension elastic 
modulus at the time of 50 - 65,100% extension of hardness can be set up with 3-7MPa by I - 20PHR addition of white carbon. 
[0062] It is also the feature that it is low febrility and the exoergic temperature of T 1 -T7 is also known by that this application 
combination is clearly low compared with the example 1 of comparison. As the term of an operation indicated, the content for 
styrene depends this on the effect of combined use of 5 - 20 WAV% of SBR, and the carbon black of a HAF class the high 
structure -type of a FHF class, and high structure-type. In addition, the low specific -surface- area type carbon black of HAF etc. can 
be suitably added to the grade which does not affect a performance for combination weight adjustment, specific gravity 
adjustment, etc. In addition, it has functionality that it is low febrility and that roll and resistance is small, and the low roller of 
tread combination of this application patent is also ******** 

[0063] 3. Various kinds of experiments were conducted about the hardness to composition of medium-rise rubber, composition of 
related tread rubber besides the tension elastic modulus at the time of 100% extension, and hardness and other relations. These 
elfects are explained. In addition, unless it refuses, especially when the following experimental results etc. show the numeric value 
of hardness, it is JIS-A spring formula hardness (it applies to JIS-K6301 ), and a tension elastic modulus also applies to 
J1S-K6301 . Moreover, it is the heat build-up examination of GOODRICH flexo meter, and the exoergic examination in flexo 
meter measures the temperature rise of the test piece after fixed time, and is vibration frequency 1800r.p.m, 24pound [ of loads ], 
stroke 5.72mm, 60 degrees-C [ of atmosphere ], and test time 30 minutes as conditions. Moreover, the vulcanization conditions of 
a test piece are 1 50 degrees C, and hardness has vulcanized the tensile test relation for 40 minutes by the flexo meter examination 
for 30 minutes for 60 minutes. 
[0064] 
[Table 9] 
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[0065] In Table 9, others are PI IR W/W% [ as opposed to a ** person's total amount in natural rubber, and SBR and BR ]. 
Although SBR used the No. 1 500 article, other things are sufficient as it, and an emulsion-polymerization article or a solution 
polymerization article is sufficient as it. From Table 9, hardness can set it as tension elastic-modulus 2-6MPa at the time of 100% 
extension by 40-55 with the combination of various natural rubber, and SBR and BR. Moreover, the place whose one example of 
comparison of Table 8 the exoergic temperature in flexo meter is also 20-30 degrees C, for example, is 35 degrees C shows that 
this invention article is low febnlity. 

[0066] By 4 and the manufacture method of the pneumatic form cushion tire both for an industrial vehicle performance test claim 
7 [ various ] publication as a tire, two or more kind (example) manufacture of the pneumatic form cushion tire 8 both for an 
industrial vehicle of a configuration equipped with the base section 4 and the medium-rise section 5 which build in two or more 
bead wires 2, and the tread section 6 was carried out so that it might be illustrated by drawing 1 . In addition, the medium-rise 
section 5 has the case to establish and the case which is not established. Moreover, the pneumatic form cushion tire both for an 
industrial vehicle of the structure shown in drawing 8 as an example of comparison was manufactured, and various performance 
comparison examinations were carried out. 

[0067] Hereafter, each experimental result of Table 10 and 1 1 is explained. In addition, 30tf tire compression tester (Shimadzu 
UI I-C30A type) performed measurement of the horizontal stiffness test of a tire, and a vertical load rate, a horizontal stiffness test 
is the stress to the longitudinal direction when giving the amount of lateral displacements of 50mm, with normal load the load of 
1 5t carried out, and a vertical load rate is computed from the amount of distortion of the tire at the time of a 1 848kgf load In 
addition, the value of 1848kgf(s ) is 1 .2 times the value of the load kgf of the maximum load capacity of the load ring of full speed 
10 km/hr. of the fork lift truck of the load capacity table of the pneumatic form cushion tire both for an industrial vehicle of a 
Japanese automobile tire association (JATMA). When asking for the vertical load rate of the tire of other sizes, the load of the 1 .2 
times as many load by this load capacity table as this is carried out, and it computes in quest of a deformation amount. In addition, 
each size of the tire used for the experiment is 5. 00-8/3. 00D. 

The tire of examples 1 -8: Tw r o bead-wires built-in and the example 1 of comparison are the drawing 8 :side reinforcing materials 
method (bead-wires + carcass) to the cross-section configuration shown in drawing 1 and structure, and the base section. 
[0068] 
[Table 10] 
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[0069] 
[Tabic 11] 
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[0070] In Tabic 10 and Tabic 1 1 , the numeric value of horizontal rigidity is the index display which set the example 1 
(conventional type) of comparison to 100, and it is so high that a numeric value is large. [ of rigidity ] The numeric value of TB%, 
TM%, and TT% is each rate [ of TB, TM, and TT to the height TH of the whole tire ] % respectively. 

[007 1 ] Radius of curvature R by the pattern shown in drawing 2 within 100-600 from the examples 1 -8 of Table 10 and Table 1 1 
using the tread rubber in a claim, medium-rise rubber, and base rubber The vertical rigidity which is sufficient practicality ability 
which does not have the rectilinear-propagation stability which was excellent by making the vertical load rate of a tire into the 
inside of 60 to 200 kgf/mm further within 40-100 degrees, and a problem in the slot center line tilt angles thetal and theta2, and 
horizontal rigidity can be acquired. Also about the other steering nature and tire performance, it is improving clearly. Moreover, 
by using this application tread rubber, the rubber chip of the tire tread rubber generated in a production run, i.e., a chipping, is 
lost. In addition, about 8-50mm is suitable for the width of face W of the heights between rib slots of drawing 1 . When it 
separates from this range, there is an inclination for rectilinear-propagation stability to fall. 

[0072] About the radius of curvature of a tread side, by 3.50-5 of tire size, moreover, 185mm, By 4.00-8, by 275mm and 6.50-10 
1 95mm and 6.00-9 300mm, By 220mm and 7.00- 1 2, in 340mm and 5.50-1 5, it is set as 270mm, and is about set as the above 
numeric value of 295mm in 6.00-1 5, and the performance as tire same with being shown in Table 10 and Table 1 1 can be 
obtained 4.50-12. 

[0073] Moreover, as for the rim slip, i.e., idling, all examples were not accepted by the real vehicle run test. In addition, when it 
was the classification of the profile both for an industrial vehicle of the nm for construction vehicles as an interference [ as 
opposed to the nm of a tire by this experiment ] with the tire of 5.00 to 8 size of Table 10 and a Table 1 1 example, for example, 
saw by the inclination seat nm (sign TB), it set up m 0% and the bead minor diameter section by the bead major-diameter section, 
and set up at 9.5% by the bead width-of-face section 3.5%, and various examinations were performed. As a formula of a **** 
interference, it is as follows. 
[0074] 
[liquation 1 ] 
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( fcT- K« - A«) 



x 100 (tt) 



[0075] 
[liquation 2] 



x 10 0 (%) 



[0076] 
[liquation 3] 



( y A/htt - if- K _v & ) 



it 10 0 (%) 



[0077] The same is almost said of other sizes fundamentally, and a rim slip, i.e., idling, is not generated as well as the example of 
the various tires in Table 10 and Table 1 1 by setting up in 0 - 5%, and the bead minor diameter section by the bead 
major-diameter section, and setting up in the range of 4 - 15% of interference in the bead width-of-face section 2 to 6%. Although 
it is hard to race so that the influence of the direction of a path, i e., a major diameter, and the minor diameter section is large and 
an interference is large as influence about the idling nature of an interference, if it enlarges not much, rim attachment work will 
become bad, and if too small, it will lead to idling. Therefore, in the major-diameter section, 2 - 6% is suitable in the minor 
diameter section 0 to 5%. It is an interference range with 4 - 15% suitable about the bead width-of-face section in the same 
meaning. In addition, although the inclination seat rim was taken for the example, it is only that the configurations of a rim differ, 
and the size in connection with the interference of a tire fundamental by other rims is the same. Moreover, it is [ attachment work 
] easier to prepare the bead flat section as attachment nature, when it sees, for example by the inclination seat rim (sign TB), 
although it did not need to prepare even if it prepared the bead flat section extended to a tire shaft and parallel in the rim 
engagement section of a tire as shown also in JP, 8-91 01 1,A. Moreover, the length of engagement nature of the bead flat section 
corresponds in that case, it is easy to attach the direction doubled with the configuration of a nm, and, generally about [ of the rim 
flat section ] X0.9-1 .2 time is good. 

(Hxoergic examination) The exoergic examination was carried out by the tire of the example 7 of Table 1 1 , and the example 1 of 
comparison. 

1 0078] Tire exoergic examination 1 test-condition a. testing machine Tire drum test machine ( the Kobe steel make, type both for 
an industrial vehicle) 

b Speed 15 km/hc. load 500kgfd. measuring instrument Six thermistor method thermometer (form AM- 8101) 
2 ) A tire is attached in a test-method tire drum test machine, the cycle which runs for 10 minutes with constant stress and the 
degree of fixed speed, and is stopped for 2 minutes for a thermometry is repeated, and six interior temperature of a tire is 
independently measured in depth, and let highest temperature be internal temperature. 

[0079] A test result is shown in draw ing 6 . the febnlity of the tire of this graph to the example 7 — markedly - alike - a low - 
things are understood 

( Rolling-resistance examination ) It rolled by the tire of the example 7 of Table 1 1 , and the example 1 of comparison, and the 
resistance test was carried out. 

1 ) Test condition a. testing machine Tire drum test machine ( the Kobe steel make, type both for an industrial vehicle) 
b Speed 10 km/h, 20 km/h, 30 km/hc. load lOOOkgf, A tire is attached in a 1500kgf(s)2 test-method tire drum test machine (refer 
to drawing 7 ). A tire is rotated by predetermined speed and load W [kgf] after a preliminary run for 20 minutes on condition that 
the 1 0 km/h load JATMA maximum with constant stress and the degree of fixed speed, the output torque Tr at that time [kgf-m] 
is measured, and rolling-resistance coefficient mur is computed according to the following formula. A result is shown in Table 10. 

[0080] 
[liquation 4] 

F [kgf] ^Tr [kgf 'm]/0. 8 54 [m] 

[0081] 
[liquation 5] 

tea* 5 /*r = F [k s f] /w [k«f] 



[0082] 
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[0083] the tire of an example 7 rolls from Table 12, and it turns out that a drag coefficient is alike and smaller than the tire of the 
example 1 of comparison It turns out the vertical rigidity the tire of each example is indicated to be from the vertical load rate of a 
tire, horizontal rigidity, a rim-proof slip performance, rectilinear-propagation stability, grip nature, steering nature, febrility, and 
that it rolls and excels in resistance and chipping-proof nature so that clearly from each above experiment. 

[0084] As mentioned above, although this invention was explained according to the example, it cannot be overemphasized by this 
invention that it can carry out variously in the range which is not limited to such an example and does not deviate from the 
summary of this invention. 

[0085] Moreover, not only the quadrisection above-mentioned [ the periphery member of the forming drum used for manufacture 

of the pneumatic form cushion tire both for an industrial vehicle ] but six division, eight division, etc. are arbitration. 

[0086] 

[Effect of the Invention] As explained above, with the pneumatic form cushion tire according to claim 1 to 7 both for an industrial 
vehicle, various kinds of un-arranging in the conventional tire are canceled, and it is advantageous also in cost. Moreover, the 
manufacture method of the pneumatic form cushion tire according to claim 7 both for an industrial vehicle is suitable for 
manufacture of the pneumatic form cushion tire both for an industrial vehicle of this application patent. 
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MPafc-TivIfC. «'iAX'J-/Tt£^ JSEBHtiU 

[ 0 0 1 4 ] Z Z X\ K X rfA^toi >T!¥ L < 
t5Wfl>. 9 V ■• Jfrftfc#&<9fci;33*:fAfc S 

BRT\ tf-g^ffi^Jt (*JUfc) Id. SBK : ;*3*rfA 

- 2 : 8-7 : 3fc&£fi>tL S B R fc Kf&^ 
A<0*£ jfc+tf) S B ROSJ-^AS 2 0 °<,- 7 0 %*<*f £ t 
n„ SBRcDffl^**2O%£T0&fc^ X^ACDJ I 
S A XT 'J > £ £ 8 5 W_hfc ~t & d fc A'TBftfc 

SBR«B&4i^<t6{:«->tJ I S 

- axt'J > h Ml* herchtifi, s B Rto 

;9*<ffiT I T / «f> /¥*«iL UK =5: 9 . o - rt, 
(cj;l> BTiHtfc > h ft I tt!Tf ASH t & i . t tiff 
~>X . Ht^E^JtAWjgfc V >x 5 . 
[0015] SB ROX U >-£***>' 2 0 TIT'I^. 

K i/iSBRffcOXf-U >^)^4*«5()"oSr«i.5 
fc. «IBtjfi<=S:otW?^-C1i+«-C*43& t . ihtt 
*A^.*Wft;L *4 *'W>tf!fflfc»3$:<&6. tit* 5 
of , SB R^ff)X+l > -£-6 Sid 2 0-5 0W/'W% 

*3\ &&*^i^***flfcJTlT'££,, ££. SBRrtKT) 

x^-i. > •■/ f id. rf^sii o tcff o mwfctbn 

XHm 9 Se^*<l*l»^=5rl» ; fc Id&v ». 
[0016] 7 x / -/I I i-'> Id. **SrfA tSB R<7) 



( 4 ) VffflW- 10-53005 

6 

«ftK»LT5° 0 (PUR) frTHiiE^it-CJi^ ^ 
rfA<7)J I S AXT»J>y^*5^85lU±fc't&J: 
fc^ST'. 1 5% (FHR) ^j8^-S.fcE«*A£, 
BU hmSfctfk * < * 0 ? >f -\'<7)K- X -J Is 1 1 X Ji W 
iL<=5r«>>. Uc^t. 7xy-;ll/y>wKlVJt 
Id, SBRWB*t»LT5% (PUR) - 

i 5% (phr ) mrt UK 7x.y -/l\, ; J>U. X 

%&c?)Ximvmtf®m£tchztm^\ *t>. ^ 

10 - X zfwm $ fc ffili* X^A' 7 > X 5r h b . 
7 x / )I V >'><7)K^Jt<d. ^cM^At S B R?)£M 
(^LT7% ( PHR) -1 2% (PHR) ^'STii-C'* 

[00 1 7] ^-fM^-l^xH^S >*d. 7x/ 
$*q<idt^rl.>:tA { fcO. 1 0%W£ZMlXl>m 

cvmM±t>i r )m$X'ZZc\,>cr)x\ i o%ss*«asT- 

^rfc. ^ xrfAcOffl^Uld, Jj4c0^co<te(c 

xxT«j>if. MiR*^>>7A. ^.^comcom 

ill's. 5«9WrfAffl«W. iSiDWfciy^JDa'l 

[0018] h U y K^A^^tcoV^Jd. ^'J V- 
»fc LXXm^J+t SBR«>W). iuidS BR*<0X 
^ W > h>.* { 5 - 2 0 W W,%T<f> 0 . 

rfAfc-|5ieSBRW*»Jb&<2 0 : 1-1 : 1T&9. 
S(c^^litT. ;K>5r 1-2 0 PHR 

PE^L. »:WS«-*>-/77?l: tT<d. FE 
30 F75XC0/n>( Xh^^f-^ •J'-fTSrl 0 — 50PH 
RtHAF?5 WW XV 7 9+* 1 0 — 

5 0 PHRco, Mfi.rc02S«^«l^-l>Tfid^LT>Sr 
t^o tfOtftl. IfliO J 1 S A«££50 
-65. 100 .°o<WC^^I5S 0 3 -7 M P a 

^ fc L TJd . d-A^tCTC^ < 4i.:2rv 

ibcr,/\- Foment; - Tt'yy-y ■■> 9 . muz. n 3 3 9 

?5>X. HAF<et^ffiS,S,1F. SrjfiflDT*S. Xf-U- 
>ft0.>&-h :£* : 5 - 2 0 W/ W°„W S B R i: . F E F ^ 
40 7X<7)>\A X F 7 9+*r 94 r&lfU AF 9 7 Xcr>/\ 
4 Xh7?+\ 91 7<Mb-tf> ?7 ■■' 9 iig,££1& 

[00 19] hi -yF^Ah t'C. ;^*^AtSBRId 
*\ SBRJdBIUlJt^. f7t>/. ti'?t4>9"$ 

SBR^CO^f-U yJtti-«t2 0-2 5w/w%-eis 
r >0 -S*\ -?-WM$rT«fT5-2 0W.' WttS^tCJ: 



7 

gCHtR.***^ ^W)mte'bZ<X'$, ZtHz 

xwm, w^ti fc z h o wm±-4- 

hZb h . ftx+l > £?rMA { 5 %fet Ktc^r h b 

& ■■/ e > * ■•/ f- -f > y^tmi^xwmxmmfc 

U 2 0 ?<> £ ffl* & <! # 9 »tn>" A I 

[ 0 0 2 0 ] X, F 1. ••/ F :f AtfrtS'l L 

X F 7 -i'ut FEF? 7X<7VW x F - 
ti l £Mm\X',T<2tiZ,'gfeX'ft,£-$ ZZblzX 0. ffig"- 

F#-;K>£ E^t" £ - b iz X 0 r/A^tt^) 

^tt £ J: l&Lb? *S - 1 tfX'Z 6 . J&OllM b LXii 1 
-20PHR"C\ 1 PHRUlTlc&'Sfcf- 7fy/. 
•y -r i > r«Kih^*vh$ < 3: 9 . 2 0 P H R £ 
& b mt¥mttf1&T1 Z> cDZ'Wi L<%\,\ < 
XrfA^l^-fcfPl tX d iz F V ■•/ VzfJ±cr>mmz^X 
4>. h\&)\8.ft<F>mz%Wh&M. Xf7'jy 

mmm. mmaxumam^A.x'^i^i^^. 
[002 u hv-^&bK-xmcrmiztymi^bi 

T«£ 4 0-5 5 T'i'OhV -y F'rfAj; 0«?*vh$ < 
*"3 l 0 0 %to&A0ftm *) tW.** 5 2 - 6 M P a T* 
h*m^£ttA1-&Ztiz£ *) . *W3tf> |-. Hg$>£ 
J; 0 -«WIJK LT Z b tfX'Z h . tt'«^Ac7)«l 
LT«. sK'J v-i LTTL^At S R R*4l»tt 
TC^Afc SRRiB R£& l^i^rfA t B Rt X 0 
SroTfeO. ZtlX*)%&£. «$4 0-5 5t l 0 0 
%#gl$tf>3Bg 0 2 ~ 6 M P a fcfS5K'& . K 

[0022] tttt«ti±*$ *M0-55. 1 00 %fff> 
■ftWf «0»J I5K •)«fi$2-6MPa TAo hi •/ F =f A X 

ItAHSTL. m^'km^KKZ. 

[ o o 2 3 ] jgt*ff+wiBi^ttt xf7 y > 

Xttt^^v t . mid? >f -VS** ; iE« U A £g£ 3 

i- -v vmzm2i,z^ixhXn\z. 9 4^%mz#Lx 
10° -ioo" <r>ftfg.ex'W^ , fJ^fiMfrt} h\/ 



5) 0 -53005 

8 

tfH2*>'t»*fc*§fl& J: 'jt^iR hT'fl^fc^^ X ') 

5- 6 0 - 2 0 0 kgf /mm b LfzZblzX 0, 

[002-1] ^-f-VaifloWEa'J AtK*5iTX:«ai 

^t-fSJi?: 1 00m--600oT\ ^^^jfitC^Lt 
40° -100" O^J^OT'. fr'OflA'im.fr^yi 
10 y K<7)|*iT<mBrci*l& 5r*^^SS<7)»5:IS«i-'&C b 
izXL fA^toW yTJlZ+ftmfil^K Rtz, 

y i &xm 2iz>r<ztiz>xot,z7 4 j rxm.x'?&iuw 
zmmhzbizx n . ■vT^bfcftmcotm-ii'xL 

[002 5] M- y Ftfa<7)|ftWglitC-5UT«6 0 0 
■,t 0 < -ti> fc y y y F t=S: 0 tZX . »Jtt 

xt-t 'j >y&£m& 1 1 < < . 1 o o i o /hs < 
tchbvv vmwamiz* ^-r&xmvmmtf'hz < 

^^Tt4 0" iarj>4^»i. ioo" lyj-.u&sfc. 

[ 0 0 2 6 ] J rmfo<7M'<-*'£Mi. 6 0kgf/w- 
2 0 Okgr/BBps&jg-C. -i-Kzi 0±T*R»<7)Pi)ii:^ 

m°^ -> , ft*^5R, M^/FrfA, ^d-A. 

i: xfr «; y^fti: ift:ii&£tt.£%#T5 4 . g okgf/ 

■1 0 'I ? < ^ S b 9 i ^-mttf'Y-Z < * 0 if ^\ 2 0 
30 Okgf St, ^-f-^MWt^irT^O'M* 1 
*>4<55:6. tfiL<<±7 0kgf/--l 7 0kgf/i*n« 

[00 27] Ellt~^$il-2.<-X;5|- l 7)^,$. fl|lt>^^ 
A-fe^f ) t 4i ^ T H t Jt-f -S, T B (Vmt; b I X <T>T B 

(d, *(*:f7)2 0.%~6 0%<oKffl**ifiLv>. ^i-d±. 

znmftx'ht b 9 a wzmx2ti&&ncr)W&) i &ttf 
b%z>fi#>x'hh. ^mfcmmfhb. ^-xigs 

?TI!W2 0 °b*T0* t -ViOaWlttJWKr L . 
F V ••/ F a<0fi«ft<> A§ < £ 0 ^-TV V i . ftJWtt 
40 JHCtt^roT. t' FV^-f f< -^rfAfc*5|i|* 

*rffl/:^.h. fflJrWUFW ••/ F^AA<^<^I>W, 
f L S < % h , ft hi < & 0 1" ST 

(«^ ) ^>ftffi#it«nrt-£ . *>se«i?A Ktfflw 
it k tmx i>mB&&Mitizti& bircttfr ^^11* 
tfhn. xi$m,2 z 6 o%xni>y<h 

FJi^u, Lti&~?X. ^X^5TB%li2()°o- 
6 0 %c7)RPfl*Jjtf i L < . fiffcjtf i LV ^Xi 3 0 %~ 5 
0%^fiilfljT- 1 f>^» 

to [ o o 2 8 ] x. ^z&wmcnz(nfiz . m> 



9 

?o«, 2 0~4 0%O&ffl#W£Uv 2 0%£TI»I& 
fc ? / i" -:i >-tt*> f - 3r*>ft . 4 0 % tlBi * b 7 A \' 

WX'hh. 

[0029] h \s ••/ H rf A«(Orfti$ , EP*>:M ^±W<T> 

nzT\uzm-&TT(rm&t l-c»tt%ii 2 o~ 

8 0%tf>3gWtf*f;£Uv 20?o£ TM&fc Krf 

IttftflllKSr'K 4Hli'-f-\'ftf66 t fth"-f6. 80 

% tmt t b X rf 2 0 %JilT fc & 0 . 0 

mWW-t&X. b* HV-fA* fc< -xzfAtipM 

mtta^tiittit. ntztt* i\,vwt3 0-7 o%<7) 

M5fc7p5#L& i it:. H*tf4^l3ii*:J1-ffl*«9 

9 3 3 £<0fi£B 
Hilh. ^-K-h»H9 2fcftt«.«»»9 1* 
ttftiraW i <fc*>**S»Wa t I T li , iTy'J> ^ 

[ o o 3 n jsjl h\ pi 3 zmnxsm-tb t . ±-m 
iK5A9 om&.zm'bitzi.m (05 < a > $kd 

X > h Vi.<r>^ - X 3 J* £=£[5] L xm L <7K\ - X =f yJi 

8 1 s-»*i-4 (e§I3<d) . mz. fmfcomzm 

Ztlfzimnt' KV>f-V*- 8 2 5-35 1^ Xrfyjp? 
8 1 KirUSt*. 1 :T/Ji8 1 b b' 

-- HV-f-V-82 fc^KJiSI&iWtf SJlTUS (0 
3©) . 

[0032] &i>. t' -KV-f-V -8 2fcLTkL 1* 

^^.o it. b' F74A*-<75#8fcL 03. 
>rrrS244clK££il=t^ X, WifcOafrPS- 2 4 
3 2 2 jL-V-f- y •*/ 1/ "S 9 4 *?\z,r^i\. h X 



f> ) WMPP 10-53005 

1 0 

[0033]»:(:, rt#b'7.A9 0«J«Sfc«'£3-»i-* 
dkt~J:*)*l51<0^. Xrfyjg8l£b' F^A* 8 
2M^t£-tt& (03®) „ 04£^-ti? 
(C. t'- K<7>fA'-8 2#*61 <T><- XdlsMX 1 fct- 

[ 0 0 3 4 ] ^vrc. £51 cTX- X^yjg8 1 KSfcrC 

-& (03®. 04 ) . ,T<7)fc&. 04tlin$/l^»J:T 

10 Hy^f-\'-8 2cO«!^r?:a , 5SLTmic7y<.-Xd'y J ,« 
8 lWtcjiAtS. LJt^T, b'-HV>f A--82C7) 

M.MS 1 fcf^oys-xrfA/iS 3 k<i^«W(c^« 

[00 3 5] $^>(C N 3R2<7X<. XrfAP8 3tcmfaT 
hU-yF»84^S»tS*> (03®) . t>&\,m<&mt* 

z&vm$tec\ zx'M t < lx&lux hi/ 

•y KSP8 4 5r^r»TtS . %<rMt.. t&M F 7 A 9 0 cOi'Hl 
JrJg^S-t'C^l^-XrfAJiS 1 ktfyg F9A9 0 
20 <^h^2P« 9 1 bZ-tif&LX. *fS3S^,8 5 V y 
J»9 0frC>Wl r )9Y^ (03®) . 3nB. ?R2cO^. -Xi 
A^m^t'mi^-XrfASS 1 b&Bh-yJ^J 
0cr>Kf$&ti9 1 i:^MiLT3&>thU-y KS8 4S:. 

[0036] ;c0*(31?n a p8 5 S: . AlTJll 

\±. mmbmnmx-bz><7)x\ ^m^wm^-t 

30 

[0037] 

i . K-xdj*<7)m.£m-z>mzb ioo%m^^ 

K-xllscr>m.bm$b 1 0 0%tt>fiB^I5fi>)S¥tt 

J3lT059iMS*TC*$<^««S:*i-«^i. J I S- 
AX7Vy/S«5 ( J I S K6 30 1 ) X'hh. 1 

40 o o %mkm<r>zm o sti*ffi«tit, j i s k 6 3 0 

( 1 ) 7iy-;H/y>li:^Ag3coroi 
[0 0 38] 
[*1 1 



(7) 



Kfflf- 10-53005 

1 2 



No. Bl B2 B3 B4 B5 B6 B7 





60 


50 


50 


SO 


50 


50 


50 


S B R 1 5 0 0 


50 


SO 


50 


50 


50 


50 


50 




0 


4 


5 


10 


15 


17 


20 





80 


80 


80 


80 


80 




80 




80 




2 


2 


2 


2 


2 




2 




2 




5 


5 


5 


5 


5 




5 




5 




2 


2 


2 


2 


2 




2 




2 




15 


15 


15 


15 


15 




15 




15 


mn 


2.5 


2.5 


2-5 


2.5 


2 


5 


2 


5 


2 




0.8 


0.8 


0.8 


0.8 


0 


8 


" 0. 


8 


0 
























0 


0.4 


0.5 


1.0 


1. 


5 


1- 


7 


2 



72 81 
10 0 3.1 4.5 

(%) 14 19 



85 82 56 97 99 
5.0 6.1 6.5 6.8 7.0 

22 29 35 39 46 



[0 0 39] *1 ICfc^T. ^giTAfc SBRkWi#C9 

fc, SBR1 5 0 0cOXf-V>^fM*i2 3. 5W/W 
%T'?lfkS£\ 7j.y-/H/>Xi30%/fy^-!at 

;l/l/y>W10%fm FhM*A^li7 0°Cx2 2 

tsiaaii*fk *3a»i±xT>jy$<«3 j i s-a 

(rta-fct>J 1 S-K630 . \0 0%W 

a*l ^soaiiwflu 5or.x3o^ fan 50 

tx60K'J)^ 
[0040] 7x7 -^P^ycoaajDfc J: 0 rf7*<0«£ * 



*#3ttDU 5%(PHK) Wl?85h^r^ 0 X. 
1 0 0%#m^l5MO«tt*(i. 5. OMPafcto 

1 10 0%ft^^7)^l* , 9»tt^tA§< : 5r^^\ 17 
% (PUR) ?ffi«*^#3 9%fc£9 3 5»£«£ 
fc. M^#>'3 5%5:Si-^t^^*^< ; 5rO 

^ST, 7x7-;l/l^>'yc7)^iJUl:ii5-l 5% (PH 

r) *<asfc^jt-6 0 

( 2 ) SB Rib =f A«3 Al^l58r)*tt*f6^0B8tt 

[004 13 

[«2] 



(8) 



ftltff 10-53005 



1 3 



1 4 



No. 


B 1 


B 2 


B 3 


B 4. 


B 5 


B 6 


ttttftfl 


S B R % 


15 


15 


20 


20 


30 


30 


SO 


S BR 


IS 


15 


20 


20 


— 

30 


30 


50 






























£23.5*) 




85 


85 


80 


80 


70 


70 


50 




5 


7 


5 


7 


5 


7 






80 


80 


80 


80 


80 


80 


85 


x r T y > It 


2 


2 


2 


2 


2 


2 


4 




5 


5 


5 


5 


5 


5 


4 




2 


2 


2 


2 


2 


2 


2 




15 


15 


15 


15 


15 


15 


30 


** 


2.5 


2,5 


2.5 


2.5 


2.5 


2 


.5 4 




0.8 


0.8 


0.8 


0.8 


0.8 


0 


.8 0.8 



(BBS) 



0.5 



0.7 



0.5 



0.7 



0.5 0.7 



81 82 85 86 86 87 74 

1OO%#««90 4.2 4.8 5.0 5.2 5.5 6.0 4.0 
31 $ *?#tt*(HPa) 

(56) 38 39 33 35 31 34 17.3 



[0042] $k2lZte^X. 59!8rfixfcSBRJ±W*cO *-K630 1 > . 1 0 0%tt«B^I3S l 53«t 

[004 3] 



sBR(i?Wka^ I a^^^yS4 6W/w%; 7 
iy-^y>li30%*j/A-Stt7xy-;H/y 

0%iffiffl o HM*ASii7 0T:x2 2RraiS»*tt-. 
a^iSiWi^riiy^Kc* j i s-a (m%ti> j i s* 



(9) 



tt[#TM 0-53005 

1 6 



No. B7 B8 B9 B10B11B1Z 



S B R* 


50 


50 


70 


70 


75 




75 


SBR 


50 


50 


70 


70 


/a 




/b 




































50 


50 


30 


30 


25 




25 




5 


7 


5 


7 


5 




7 




50 


80 


80 


80 


80 




80 




2 


2 


2 


2 


2 




2 




5 


5 


5 


5 


5 




5 




2 


2 


2 


2 


2 




2 




15 


15 


15 


15 


15 




15 


*# 


2.5 


2.5 - 


2.5 


2.5 


2. 


5 


2 




0.8 


0.8 


0.8 


0.8 


0. 


8 


0 


(BBS) 


















0.5 


0.7 


0.5 


0.7 


0. 


5 


0 



* S 87 88 

10 0 %#&»S<D 6.2 6.4 

(%) 29 31 



88 91 89 93 
6.4 6.8 7.0 7.5 

27 28 28 28 



[ 0 0 4 4 ] ^ 3 fcrfc . ^S^A h SB Rlil^c?) 

x/-/H tt 30%#y A -$tt7x/- ^ v 

0%Rm\ o EBK*XMI±7 O^Cx 2 2&#fgt*8^fk 
«3sMWixrU>^3 J I S A (W&fcfc J 1 S 
K6 30 1 fcUfc^S ) . 1 0 0 0 Wtt 

fWJ [ s-K6 3 0 It J: 0. ig»0tif>Offx 

mmi 5 0TCx3 0»t*4. fl&lil 5 0r.x60» 
'CAS. 

2 0 % £TB S £ ^^)«? S: 8 5 IA kfc & .1 fc * 



? AjWKT LT^'^fy r^£g<I L M < * 0 n -/Wei 

39«^AkSBROe^lt (ffiftJt) SBR: 
40 338=^=2 : 8-7 : 3k£S8iH. t^SBR 
fc A^Srf AcOif.'t ^ S B ROMA* 5 2 0 %- 7 0 

(3) SBR^x^uytt^A«3at/fJliM0#tt 

[0046] 
[*4] 



(10) 



10-53005 

1 8 



N o. 


B 1 


B 2 




B 3 


B 4 


— 

SBR1500# 


50 


30 


S B R 


50 


30 














X*l^*23-5%) 














50 


70 




50 


70 




5 


5 




5 


5 




80 


80 




80 


80 


Xr7'J>l 


2 


2 




2 


Z 




5 


5 




5 


5 


^ 1L w it *J 


9 






9 


? 




15 


15 




15 


15 




2-5 


2.5 




2.5 


2.5 




0.8 


0.8 




0.8 


0.8 


(BBS) 














0.5 


0.5 




0.5 


0*5 




85 


85 




87 


86 


1 0 0 


5.0 


5.1 




8.2 


5.5 


<0 3l# 9*tt*(HPa) 










iE*5k^& (%> 


22 


25 




Z9 


31 



[0 0 4 7] mdlZ&^X. ^SrfAfc SBRHW&O 
l^£*frt6W/W%. fficoj£iHiPHR-C*>6. 1 
it. SBRii?L{t.M^(Si^)X^l. >^2 3. 5W/W% 
*.M:4 6W/W%, 7x7 -;!,■]✓ v^ti 3 0 

7x7 —fWisVff) 1 0 W/W%Mttffl 0 iHi^A^ti 

7o°cx2 2^taM»^fr-. «5ittt«xr>jy^*5 

J I S - A (H#fc t> J 1 S K 6 3 0 1 ) . 1 

OO%fr»i^l5g05Mt-*t J IS-K630 1CJ: 

XC0ft«*fHi^ IS 0 iUtHtttt 1 5 0 T' x 3 0 

ftUI 5 0rx6 0W*S. 
[0 0 4 8] SRR4Wfl-yI?:2 3. * 



5W/W%-4 6W/W/%fcfWf«c*8 5Klhc7)^ 

Aj&^tiis <r t ^n^re^ a . ioo 

f - 1/ vft W*** 2 0 % £ T0 ^ Jt8£fc«x * y t J: S 
WM#5 0%5-S^ah^^A^^bL^>f^^ 

20-50 w/ w%** aw t V ^ s . 

(4)7x7 ;H^^>-ca3ati;=f^*Sat^l5l03l 
[0049] 



19 

N o. 



(11) 
B 1 B 2 



ttBffl 0-53005 

2 0 
B 3 



7x/-/PU^> 10 10 10 

50 50 50 

SBR 1 5 0 0 50 50 50 

t-t'yri?* (HAP) 80 80 60 

X^r'JVBT 2 2 2 

5 5 5 
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